Background and Aims: two thirds of patients with an abdominal aortic aneurysm (aaa) have relevant coronary artery disease (cad). aaas are prevalent in up to 16% of smokers with cad. General screening of aaa is controversial. aim was to assess the potential of finding aaa prior to rupture among patients with known cad. main endpoint was whether aaa could have been found during follow-up by sonography or at other time of cardiovascular evaluation.
prevalence of AAA among among men older than 55 years of age is up to 10 % (2). In general, there is a strong association between traditional atherosclerosis risk factors such as hypertension and the risk of incident AAA (3, 4) . It generally causes no symptoms prior to rupture, therefore, awareness among patients as well as physicians is low -even in Switzerland, which offers a high standard of care in the field of cardiology (5) .
Ruptured aortic aneurysm (rAAA) is lethal in most cases. Most patients do not reach hospital alive, and of those who do, half die (6, 7) . The incidence of rAAA is increasing (8) . After elective repair by surgery or endovascular stent grafting, mortality is 1-4% (9, 10) .
INTRODUCTION
The connection between abdominal aortic aneurysm (AAA) and coronary heart disease (CAD) is clear: in their landmark study, Hertzer et al. showed that 2/3 of patients with AAA have relevant CAD (1). The Ultrasound screening and prevention of AAA growth medically have been discussed (11) (12) (13) . The cost-effectiveness of population screening for AAA is controversial (14) . Screening of women is not costeffective because of low gain. It is possible that there are identifiable population subgroups with a particularly high risk of AAA. One of those groups is clearly patients with CAD, where the prevalence is much higher than generally thought, up to 16% among smoking males older than 50 years of age (15) .
We analyzed our series of 213 consecutive symptomatic and rAAAs to determine how many patients would have had access to ultrasound scan before AAA development and rupture. The main goal of the study was to assess whether the AAA could have been detected earlier by sonography to prevent rupture.
MATERIAL AND METHODS

STUDy DESIgN
Retrospective study. Consecutive series of 213 patients with formerly unknown AAA, who were treated emergently for either symptomatic, defined as having been operated on within 24 hours (n = 91), or ruptured (rAAA) (n = 122) between January 1998 and June 2005 in a tertiary referral center. Patients charts were analysed to determine whether patients had been diagnosed with CAD prior to AAA emergency.
In Switzerland, all patients have a designated gP (provided by an obligatory medical insurance. All gPs were contacted by telephone in order to clarify the history and medication prior to rupture.
PATIENT CHARACTERISTICS Ninety-one patients treated for symptomatic AAA, 122 for rAAA (operated on within 24 hours). Mean age was 71 +/-9 years, twenty (9%) were female. Twelve (6%) patients were younger than 55, 42 (20%) younger than 65.
The aneurysms had a mean diameter of 7.5 cm. Cardiovascular risk factors, cardiac history and perioperative mortality were assessed. Risk factors are seen in Table 1 .
The mean body mass index (BMI) was 27 +/-4.5. Of the patients, 143 (67%) were clinically obese, and 137 (64%) were active smokers. Patient charts were reviewed to determine whether the patient had coronary artery disease (CAD) diagnosed clinically or objectively (by coronary angiography, dilatation (PTCA) or surgery (CABg).
Main endpoint was whether it would have been possible to detect AAA at some point by sonography during the regular follow-up by the cardiologist or general practitioner among the patients.
RESULTS
All patients had been seen by their gP within a year of the rupture to evaluate their CAD or hypertension.
CAD had been previously diagnosed in 95 (45%) patients a mean of 9 years earlier. Myocardial infarction had been diagnosed in 35 (16%). CABg had been performed in 26 (12%), PTCA in 21 (10%). Echocar- diography had been previously performed in 52 (24%) patients. All patients under dedicated crdiologist's care had been seen by their cardiologist within the past year prior to rupture or presentation with symptomatic rAAA. Carotid stenosis had been followed in 9 (4%) patients, 28 (13%) had known peripheral arterial disease, 151 (71%) were taking medications for hypertension, 32 (15%) for diabetes, 61 (29%) for COPD, and 80 (38%) for hyperlipidemia. Thirty-day mortality after rAAA was 25 of 122 (21%).
DISCUSSION
AAA, a dilatation of the abdominal aorta, is defined as the maximum diameter being 30 mm or more (16) . Its exact prevalence is not known, but figures of 3-10% among men over the age of 50 have been reported (2) . AAA is uncommon in men under the age of 55, but after that the incidence increases sharply. The incidence of rAAA varies between 6 to 21 per million (2, 17) . In Finland it is the 12 th most common cause of death among men. Two thirds of patients with abdominal aortic aneurysm (AAA) have significant concomitant coronary heart disease (CAD) (1) .
An AAA is usually asymptomatic until it ruptures. The risk of rupture is proportional to the size. Rupture risk exceeds 5-10% per year in aneurysms with a diameter of 55 mm or more (18) .
Ruptured aortic aneurysm (rAAA) is lethal in most cases (6) . Most patients do not reach hospital alive, and of those who do, half die (6, 7) . On the other hand, elective mortality is 1-4%, EVAR mortality may be even lower (9, 10) . We have published a mortality rate of 0.8% in elective surgery (19) .
In our series of rAAA, perioperative mortality after after rAAA open surgery was 21%, which is lower than the generally reported 50%, but similar results have been published by other dedicated centers (20) .
Medical prevention of AAA growth by statins, ACE inhibitors or doxicyclin has been discussed (11, 12) . The results are not clear yet, but some randomized studies are underway. If medical management is effective, early detection of AAAs is even more important, as invasive treatment with its inherent risks can be avoided at least in selected cases.
There is evidence that screening has an effect on mortality of rAAA (13) . The cost-effectiveness of population screening for AAA is controversial (14) . Screening has been suggested in the male population between 65 -79 years of age (14) . As such, it is thought that screening of elderly men could decrease the incidence of rAAA by more than 50%, but the influence on total mortality would be small. The ultimate goal of screening would be to prevent aneurysm-related deaths. If only emergency operations are prevented, this would decrease the overall AAA mortality less significantly, as the mortality among patients without a frank rupture was 2% in our study.
In our series, one third of the patients were under the age of 65 or female, which would have left them outside of any known screening programs. Screening of women is not deemed cost-effective because of low yield.
It is possible that there are identifiable population subgroups with a higher risk of AAA. We analyzed our series of 213 consecutive symptomatic and rAAAs to determine how many patients would have had access to ultrasound scan to detect and treat their AAA before rupture.
At least one third of AAA patients have significant CAD (1). In the study by Monney et al. (15) , the prevalence of unsuspected AAA was 10% among patients hospitalised for coronary angiography. In smokers with hypertension, the prevalence was 16%. In their study, Jaussi et al. (21) performed imaging of the abdominal aorta among patients referred for transthoracic echocardiograpy. The prevalence of dilatation of the abdominal aorta was 15%. Visualization of the infrarenal portion of the aorta was reliable in 96%. It was achieved within minutes and no additional cost invested in the examination.
In our series of rAAA, 45% of patients had undergone cardiologic evaluation for CAD and 24% had had echocardiography to determine left ventricular function. Sixteen percent of the patients had been treated for myocardial infarction, and coronary revascularisation had been performed in 22%. The patients had been followed by a cardiologist -for a mean of 9 years, most of them seen annually by their physician -and all within a year of the acute presentation. It is possible that many of the aneurysms had been very small at the onset of therapy for hypertension or CAD, as the patients had been younger (mean 62 years) at that time. However, even if no aneurysm had been seen at the beginning, an ultrasound scan 5 years later may have revealed one.
In most cases, AAA could have been diagnosed earlier by sonography. Two thirds of our patients were obese, possibly preventing detection by palpation alone. An abdominal ultrasound scan to detect an AAA can be performed in minutes by an experienced sonographer, and it is highly sensitive (22) . It can easily be performed in connection with echocardiography or by a trained gP.
Currently, CAD is not listed as an indication for abdominal ultrasound imaging in the guidelines published by the American Society of Echocardiography and the Society for Vascular Medicine and Biology (23) . That leaves the question of reimbursement open, but we firmly believe there is medical necessity and ample justification for the guidelines to be complemented with regard to CAD. It has been tried and suggested in a study by Oh et al. (24) .
STRENgTHS AND LIMITATIONS
Limitations of the study include the relatively small number of patients and the retrospective nature of it. However, as a result of reliable coverage of medical services and documenting in the region, the information was reliably gained retrospectively. It is also true that the mortality among emergently treated patients without frank rupture is low (2%) in this study. However, the mortality tends to be higher in most settings.
CONCLUSIONS
All patients presenting with an emergency AAA in our study had been seen by a gP within a year of emergency presentation. Half of them had been under dedicated cardiologic care for several years. The cost effectiveness of selective AAA screening should be evaluated in a larger study.
